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Description 



This invention relates tea dee;eo-baeti preparation o; a phannaceuticai composition copraimv: a dmg naive- 



[0002] VVnon , m - . vtend; an; 

It 'cr.feK ^ -J i l ' -> - cms' 0-£ -Die- f 

9, fOfSX - t - 2.x I I i ( U 

come ;hk; probit >en rotu;tre;:i to p me g an aml-tomc t i a 

fi "J"~B" 155, ased herSifi mOttOS an OjxeireinPO Japanese patent DjDiiCgliOfi"}, 

t 0 >0 <- t. ^ is, 

in a polysaccharide derivative obtained ny s i. > ;« j « as a drag carrier and bonded 

(O & u 1 ]' t < ^. % - i. } Z 1 02-/^3*, 

' 1 - 0 - It i er sometimes referred the compound 

1 (• <■ ~ i i ipt =t 5 

underway to ciinicahy test thss compound. 

0 ] s t s r , „ 

of having verv p^or p sj^cv it on stabilfty. sines trie molecular weight tneroc* is increased during preservation, thereby 

t 3 ' f - ^ s lit )f t N 

co°f i. i i-i .iii - p~n c< n 

1 r n i f r ' , \ , a ca i i u peptide 

i - h "-co -ip-aj v. 

DISCLOSURE OF INVENTION 

[ikM"" K j r c ^ - , ,f 

the above -describee! compound can Do inhiovtoc by ending to the compound a sugar or a sugar a'coitoi together with, 
, c drying 

[000S| a - ' ^ ( present invention mates to a pharmaceutical composition eomaining a dreg deiivery system 
(DOS) compound, whemut a polysaccharide oarivadve having a camoxy: group >s bonded to a camptotnecnt as; Native 
via p >t ^ \ a - 3 - ' - - •> 



it , - 1( e>- j 

< 1 - % - _ i ■> -hi -.is » ; 

t n ->i => i j * j - >■ ^t, vi, 

>-I " 1 •■ •• - 

pound wherein a poiysscchanao derivative having a care owl grouo is ooneed ;o 0 -> ? -amino- 3- e:hy!-5d!uom- 

3 > 4 < i. i , i f h ^~ -j 

K - - - k v 1 2 e j; e,^ - - , r> 

(SH 5H)-dione v - 4 ' >: ?r oie nr rrc;;e sugars, o- s agar aicc v < selec "d ti tee g 

sisti.ng of maJtoss oluece la reea:ose, eaccnarose manneo nos,:' ;a:ac ?.e xne ose - moss 
a raftinces and maltotdoss, ana' a pH-adi:Jst!ec substance 
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[201 I r •> ht Wc 

-v n ^\ - aJcohoi 

[0012] Moreover. It relates to ine abovs-ciessriDeci pharmaceutical compDsiiion whereirrthe polysaccharide dsiivatlve 
having am- 1 group : . ; . . 1 • 1 " ; ■ ; . ' s - 
s tviSP 1 i i. ~u r 

weigh:. ;.a Paiwranraxyawauyidexaau eolyaleanoi ranges f-orr wPOOO io 500 .000. 

[0014] rvioreeyen p relates ;o the abovo-baseabab phaa'aeceuhcal composition wherein pas - -> - - 
y. -ehr has > _ < ^ 1 „ ~ Z " t 

c i> „te ^ v vj ^ '1 ^ \ ' * ^ > _ . v ^ _ c ^ -> - a i >~t 

:5!-!}-d>;orie se introduced in an amount of 2 io 10% by weigh! based on the weigh! en a compound whersln a poiysac- 
i . , i - , ^ p is v. \,m 0 v. v - „ >• - _ , . , a, , - <o 5 — 

« ^ ' Hi i' ' < j T " C - > , ,rn ' 0 - 

a polysaccharide derivaOve having a earbaxpi grace is bonded ro i.i;a..3S}-i-an:no-8re^^ 

ciroxy— 1 wiefhyPlipteHweamPdepyrarioiPP^ wltrioat mediated 

by any spacer. 

[0 ( ' < -i n t ^ 

maifose. 

[G31&] V - - ^ r- nmlmst. -i 

aoh i ii j g b xy - -i p s - - - o 2 ! 3t j eth i o-2,3-dihydro-9-hy 

25 1 -> t h\ I u " " t r a-biouiaoiine-10,13 (9H : 15H) -dioro via a soacor cam 

1 % 1 - a _ < f - , - x -a a 

rf a earboxyi group is bonded to (1 S.9S)-i-8minQ-9-ethyi-5»ffu 

l-p i i IH,1 2K-beavrildsi! nc - | boi zbac[ bjq *-10,13{SH.1SR)-<iiori8 

valhoo r<c; m > ,,-> c 3Ct3t 

•Si? it ' -> 1 1 i 1, - i- < ^m<"^de. 

2' ^ a - >ou* > „ 

to 9.0. 

i it i -..^ 1 „ _„a> 

I 00 --. > ii^ a ^ i - ^^,:7l 

a'a ^500. l i - - , 

* K> poiyaiaorioi ia Pondeci to ^ j ^ t f 

^'r-bofi^ > - \ _ t - - - 

represented by the - acid seoaoaoa (!a - , , P - end) and maPoss. wherein the x -u : weight 

of ihe n - t poiyaicohc-i rangea Sanaa 50.000 ta 300.000, the oai-boayaierhyleextraa ceiyaicoiiai has a 

, "je s i > =: (-;s,9S;-1 > , v. " ^ . „ - f V s, 

>- i - i ^ ;fl iatrodaeed in an aniouni of 2 io 1 0% 

^ . v ^^ sr -i!' s, ^ - -"O-y i 

:a Ihrice or more as rr-uch as ;hs VvepaP oi tPaa coraaoand. and Pus pH vaiae ia Pea) 6.0 ao 0.0. 

[0024] fescnbcap ticaiaa i c t 

-' :S v. 0 , ^ ^ f ! 1^1 ^ " ) 

> i- the a 1 Phe-Q:y--{C endp FTiaitose aad a pH-adjas!i!;g subaiai-ic 

mo the rnoteoaiar weight a; a;e earboxy-sthyiaexPan poiyaicohoi ranges ^ 50 ; 000 ta 500.000 T the caf- 
boxynieihyide a on o? trorr; 0.2 to 0.5. ("S.OSj-l -amiao-9-eth 

a. 1uN . 2 0 a - ; 1o j 

15H>dioae is introduced ^ an amount of 2 to '0% by weigh; based on the weight of th-s oan-aouad !he content of 
" 1 <■ in ' ^ * _ icu-\apj 

t , . , * i q - i uo - ' ^ - ,. - -i * - f^- ^ o t; c o 

[0025] Further it relates to a freeze- daod preparation ooavaining the abcye-deso; iDed ^ ^ > compositions. 

55 [0026] "'-.Ob-vr - « t 

'an'an^fi r- - i t^-, ^_„„-^^ 

ssting of oae amino sad or a spacer aonaisang a: 2 to S am\no ados ocnded to each other via peptide bonds, or a 
compound whsrsin a poiysacchands derivative having a carboxyl group is bonded to the compound A without mecteied 
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reacting (far example, c'ehytircco-ndensirie,; a rsactive functional group in :ne compcamd A with a reactive funcsional 

i 1 u I . - - > 1 , - > 1 ! - > , -ii „ - . - i p i <- 

the iike. As prePorable examples oi dm spacer amino aold spacers and peptlbe spacers describee in VVO37/46S60, 
v' 1 a) be ; ex £ t d sequence {N 

[002S1 \ /; - a\ .r t< „ 

i-cartexyi group g c Hoic-amide bond between ins amine group of the eompeuix -\ the N 

t t'nnopfda i t e 

To re u< - ^ ^ ^ t r - 1 - 

peptide chains, for example, bppwbcyciohexyi oarbodiimide (DOC) or 1 -ethcxycafbonyi-2-oti:cxy-1 .2-dihv<irGxyquiri- 

0 e (EEDQ;. I'he - f eonder-satlc ; e 
oanipoynd A and the caPmxy pinup oi the spacer wlm ins use o; a; common oo.oaer.slna agent such as DCC 
t <>3><)} Itwy i . i - , , < , ti r t 

pos-Tic } ' imaes an art , < h o cap? sect; a r a derivative 

' i > j >- < jI [ - r box uie. F-or example, it 

appropriate to use polysaccharides such as byalnronio add, peciicaciil acinic acid, chondral; and be-pann, polysao- 
^ f arbcxyiC, alkylating tor alio e hydroxy? gm tides such as 

in n, ievan. xyian, era i nd polysaccharide eeriv 

ives obtained by tofn pen r - o possible ;o use polysa* 

chwride derivatives obtained dy poiyaioonoliOPrig the above- described polysaccharides and then introducing a functional 
group having a carboxyi group thereinto. 

[0030] Among those polysaccharide denvatives, o is preferable to use a it \ / aikyi) dexfmr: polyaicoholt 
Aitboug j r> f the carboxytCP;.,; aikybdexnsm peiyalcer- rl ctec 

f 'i 1 op eons > C ir ;x a— >H dex inn , cob 

it u I i n I * i n I \ [ 

1 I v r i I- it ' . L j „ i y< v ,, > 

C ~1 ~ ^ o > 1 > X , > ^. J \ t V „ ~ J 

1 't " -a -i_ Di> • )V" u d"/" - i 'V - - r v „ „ _ x, t , 

group vS" K i 3 rr kyls such as methyl, ati u ndoec 

butyl groups, i Is preio table ;o use a methyl greae Toe cardoxyaPyiaPon may da earned out by. for Po a method 
described In WG&7/4828 ■ mougi] the invention is na: restricted there: o 

[00321 i degree ot carbopaasyiation to the hydroxy! crane in the aexirao poiyaicaho; uangas. tor example, trcm 
0.01 to 2.0 ; prele-abiy - OP to P0 and t piaisiaeiy iron; 0.2 to s per -net saccharide ressdoe, though 

; n L t -v j _ t s ,ih. " 

b ! i < 1 t< ^ - _ ^ 

Gb3"i f v i - - i t "L" 

to 1 ,000,000, pretoradiy from about 50.000 to 500.000, when ocoe-rmnec by the gei filtration msthod with the use of 
j IH i -s 3 

average k i. i uc t - ea aalan'niried oy i G»C-Ri _ p: : rrneauen chromaiog^pn refractive index) method 
tAnaiyricai Biochena, p:ppa i; es.S37-3&5;, tee GPC-PAlLS ;ae: oennaation ch- omatooraai: low-anale isser iipht 
i O 'p metnod Pi. Cnramatograpfiy 506. huOGp pp 409-415), the viscosity — ^ method. e;c. 

a ^ ,„ - ^ - - „ - r tb, -.rt 

s l\ c^ It, \i - a , - ' > , t ^ ^ v f) t 

s - " " : c ^ t; — c a v. mn e » - .n„e r< Ci 

n.C c c, .-am p ,h , o k/ » , r k vt ^ 

weight oi :hs _ , - ' - p Pno coment of theocrncenno A im-educed into ihe \c?i: derivative 
hsvir g a carboy s . I > e, absorption spectroph 

ar—h P>- w -> - - > - _ ^ >. ^ c ^- t c a sac~ 

nitol, Incaitoi. galactose, fibeso, xylose, mannese. saeroee. oeliobioso raffincss and maitofrlose. Ehh&r one of these 
sugars and saga'- alcohols or a combination of two or more thereof can ce used. Among all. it is preferable tc use 
a^ * s - K u ^ t t r _ r 
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S: part by v - j $ j -> ion.fi 

> ' . Dretosoie tr-P. 

he ; 3tu -a . - j , Pass; 

" % „ ) b irr 

to i v e i \m i. ■< „ | 

^ a i - „- > - _ - v stk s q 

■ " " i ea D>' H 

ii * a t - - ^m tp a car 

1 weight-average rs-oieo-dar wc-igr i, -> seese-osied preparation shrunk a::;;; sailer 

preoaashoa in .siiase nam ms'swth w;-s as: absolves in esse w-sre Pm pelvspap- 

v ^ [ v ' ^ [ - j C 1 ^ 

[2Qo** - > a-. c ^ v v. > . e ; moiscuies t 

< 9 

oaoS' t i c h -cm 

palion and assoesprm <>; moiecsies Pmmes Increasing me Tsiaacaa- vvaigap p a a 
a: sugar or a sugar alec-bo: :s added, dm a.igar ar sugar atsonol is; locatea among de e-.xncsmrndAnmieeuies pud Puis 

! |U Ut - V --I - ^ A I - t P I _ v. ^ -1 . 

' i 1 i 1 " i ^ i o - -j.b utt v.r j h 

>■ u s 1 j - with -he compound A. h is theretoa; 

t a. a )i \ i li t -> i i ■> -n; i i oto v 
to the presea; mveniion 

[0039 t rpotp vt oi - 3 n - e sp va s thepns i3< ut position 
aacording to ins parent invention is maintained at 6.0 to S 0. When preserved si pH 5 3. a change in the molecular 

we nd a - pa degree ispo-rsion he compound contained in the pharmaceutical can posit on oi 

••• r f ispor? - a ssari An mere 3 in 

5 ,(< > - t ; t- ^m ycvK v' 

>0 t | <. J , -j ^ f n 

i. P tC'i - h ' ~ ^ J - ~ a^^fs j r 

t ^ ir 1 J r- f c t ^ S V it 'S 8 £.1 

f 5t- O IvV ' n •> £ ~. a ^ _< ; Jc^CfV. 

n - r «" hj. < , _ g 1 — f ^ x - ^ v vS1 

means a pH value p the case - an aqueous solution. Wiian the ^ - corrposlt:oa Is s fre-eze-dned ctv 

ration, if moans; a pH value ct tho sgpeoas sioiuiaan of the Pe37S-drisa prspara'jon rsdisacavar: in s;Per The term 
"degmeof dispersion" as iissd |-;ereiri means Pie value deieamnerj by pivloing vmlghp-average mdlecu-ar v/elght by 
n r., m >. p - m - 
[004 - !] 

invention turtbs-r contains a phimpiusti.ng sabstsnce in soma cases. Examples: a; ins pH-ad;Usting saoslance inducts 

acid, soaian; rponobyda,ganpdcs::.Pate. aasam caysdoaenphesphats, citric aaci and sodium cipais. and basic sue- 
stansassscn asis:acl:..rn ■< •, - = } giysino, amfnonian-mnioime and trietdanoiaminsa 

iiVr - if so - - c _ - J ^-.^ - i 

i - ar 5 it is pajtemoia ic aso nysmshis: Is ac:d or ssdlam tiycrcyple 
C042] - w k , c s 

{ c „t 'i > « nc v s ts - 1 1 

A sd Vv 3 s ^ t .. „ _ v 

< c r 3l "=>f the j ^ - o t c ' , " 

preparation or a ireoj'smnod precsratloa. The aqueous preparation is sxempiitiod by an aqueous Intention prepared 
b;/Psi s ? Pho cut icomposlpc and an aoueous tie n prep srf t u ng ?p 3 

iieal opmposition wmop Ims bean once f:ise;:a-dr : od. ms -<? - pi eparatlcn may be produced by a mothod pub- 
Icly known pt vvitrm strict a~ 

[0043] imr > >. ^ i i 71 " - ^ ~ 0, - =>~i « t , it i-s - 

intended tha niior? fee iimited tna > rrt "DOS rip a A" as ^a^o has n ■nsans 

<- " ^ ^who becensoum - - - ?msthvitiextran pc^ya echo! spac r.> sen tv the 
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BEST MODE FOR CARRYING CUT ;N VENT ON 

Example i C ^ , "o^.f wsioh'i of CDS compound A ' z <i DOS a. pa _ ' A preparation 7,-ni!; 

^ it n i , ,^ t ^ 

containing 10% by weigh- or r : ~aitos-.e manonycrate .0} '.vera :ree,?e-anea an-5 ;hei Diaaaavea a; aO'-'C aver a definite 

pfenod of time. Then a QFC-LAt! 

[C f \ « i j 

adding the sugar. 



Table I; Change in molecular weight of CDS compound A in 
frea^e-dried stats 






A {no 
filler) 


3 (2 wt% of 
srtELl tos<a| 


C (10 *t% 
of 

Jt-alrose) 


, -„ a.aUon 


308x10 s 


275x10" 


233x10* 


m»G f 9 days 


536x10* 
174% 


N.F. 




40% 3 wea&s 


K.F. 


328xl0 2 
115% 


31SX1 0" 5 
20$% 



Upper: weight-average jnoXeeuXar weight. 



Lowers ratio (%} to initiation value. 
: not performed. 



;i = Exampl 2 Chan n nraiecuia ghiot Sao pound A tn fr 9 e 2 aned DOS compound A pmparat i 
[00461 

.vd eNAjn : } : 

-«> t - » -> -> ^n 

'Ca^/ 1 'i \M i _ , .. 

io) c Og sugar or sagar aa.oho: a- -da-aNo-aa showed tna Nghest prav«nuvE; , 



Tabl© 2: Change in molecular- weight of DOS compound A in 
freess-dried state 



Freehs - rs.tr 

ac>odi tr± orm ' 


{xsaltosej 


S 

{msnrsii.©! > 


(lactrcseS 






333rsa0 s 


330X1D- 1 


40^, 2 waeitss 


353X10 3 
109% 


l&SOaElO 4 
315% 


128% 



Upper : weight -average molecular weight. 
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g/:ri zzue^i f:o!u;ions ol DOS n -< 1.3.10 ^ 30 yxy'jrii o? nsi':ose axnonycfce 

>m pound A was ci3te"n:nec; by the G P C-LALLS method. 

x . ~j x , : . - i.-t. sr - j,n r t A' t c 

jch ssths DOS cornpcL^d A; . A sirrxsr preventive effect > observe"! t;y siding T-akose ^ an amours 



rafale 3: Effect of maltose • 
molecular weight 



ntent of preventing change in 



preparation 

Preservation 
Conditions \ 


Malfcase. concentration 


1 jagy'ssl 


3 sag/tni 




30 rag/stl 






32"xlD 5 
53 6x1 0 5 " 
164% 


342k1C 3 
441x10 s 
129% 


32&3tI0 3 


4C°C, 2 VA&ks 


347% 


3S3xlQ* 

mm 


40°C, 1 33*<?«t$l 




*s. ?. 


1S.P. 


372x10"" 

1X5%: 



Upper; weight -average molecular veighfc. 
Lower; ratio |%| to initiation value, 
N.?,: aot performed, 
i - - - icd products 

^.sservsci 

[OO^' 1 i j „ ^. - c x 

'"l *t V ) ! -1 - " 1 t v -> ^ v. v K IV f x ^ 

^ i i i -r -> :^ 1 ' s ^ <- h t 
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Table 4: Result of examination on appearance of f reeze-dried 
product 



Freeze -dried 


Maltese 




preparation 


concentre 


tion 


Appear ancss"\^ 












products wi th normal appearance 


si. 5% 






8.4% 


o.s% 




0.1% 


o\ 2 % 1 



[0352] 

1 1 ^ 1 • ' - l ^ it \ \ t, 

1 t s. ©veracfeti r r « u i h 

J <• o r t'ca b.'lx 

G'C-LALLS netted 

[0053] As result, the samples of pH 6.3 and pH 7.0 was; showed the srnaiies.; changes in moteeuSar weight and the 
tegree of d o y pH 7.2 and p.H 8.5 hows eacr n increase in 

<ku > n n i ^ ^ A 3 bain of mo! o ; t < ' gres 

• *ged 

=; s e ->c.j in.'t i v<s us of -ho DDS cj' v " c " Uf-'c -acecc 

soiutf i re rafciy from 6'.0 io C n<J msst prgfe jiy from S 3 to 7.0 



Table 3; 13 f fact o;i change in aaolecuXar weight. 



Freese-dr.ied 






PB 






| v \ Product 
1 


3.3 


€.3 




7.2 


8.5 


i FrssarYatioin7\^ 

I conditions \ 
















363x10-" 


360x10? 


3.48x1 0 7 


349x10* 


40°C r 1 month 


333X10 3 
92% 


341x10 s 
S4% 


3 65x10 J 
101% 


457x10* 
131% 


414x10" 
11S% 



Upper: weight-average molecular weight. 



ha%t®n ratio {%} to initiation value . 
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Table 6: Effect on change in the degree of dispersion 



Freeae-drisd 








PH 






Product 


5.3 


8 


3 


7.0 


7.2 


8.5 


Preservat: on\ 
condi ti ons "\ 














Initi atxon 


I . 4 


1 


4 


1.4 


1.5 




. ~ 1 - I r - . ■_. 


2,4 




6 


1,6 


1.7 


1.7 



Degree of dispersion: value determined by dividing 



weight -average molecular weight by number- average molecular 
weight. 

INDUSTRIAL APPLICABILITY 

[0055] \ i r > [i 

ant'Htjmor preparahon which are sxceilent in preservation .stability. 



1. Ap.iarm eutieai cc po >n c:c lining a compound 

n ^ ^ - - 1 hp . -,r, -ox 1 - , -i>v^ > <^ i " t in - i s "3' 

rydro-9>riydroxy^4-meii^ .,, ;i 

a spacer ccnsis-inc of an,'; amino acid cr a spscar consisting of 2 to S amino acids bonded \c t$s;ch other via pephca 

S-sthyi-S-feoro-S^ciihy^^ 

(9 2 5 selected irorr- ths 

following group: 



S.9S amino-9 3th o-Ttcsro-S d 
:-b]qur :oiine- r 0,1 3( SK, 1 5H --dions via 
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ceifofciose. 
ratfmose and 
rnaitc'nos.e 

3- ' i i n c > a < < < ^ „ , 

<"'!>• 1 i < 1 ^ - _ „ ' vO C 

4, A-fT.tr ! ir , iv-. nt he « i J-i ( r - <-o-\\ 
group & ca;tJoxy:-r:ethyid«:<;rar; poiyaicchoi. 

5 - " v 1 111 h " " ' r-i % <. i ' e c qt \«^*of Sou. c s) 

boxymethyidsxsrah polyafcohoi ranges from SChOOQ to 300,000, 

5. [ , < n s > o- as c,s> ico - cl- m <: o- f *or &r sa c c-s neth^ 'cx-xl-ai- or> y * ro-n- s 
feqi - - ^ <_ o 5 

7 - * r x '•' ■> t - c-j or " - o 3 r s i sj >k s;i ir-siro serf" 
represented by ths amino acid sequence (M end).Giy-G!y-Phe-Qiy-(C and; . 

8 - 11 > r 1 - - or claims rnino-9-s 5 
v Ja i <r <> v. h- ' . - o - - _ c - — v 1 "* J, - 

n < i < in a- amoory of 2 to 10% by woignl based on - m weight of a ccinpauad whersirs a poiysaccbafida 
derivative baviny a carooxyi croup ia bonaec r i I ^ ° v „ ' i s w ,r j 

^ ~ ^ „ _ „ i i ; i - c>. ~ < 

1 ' " < 0 " ' - 1 J " - - . < i , v „- - - i, J 

\s " r v - , . , , - having acarbaxvi group ; bantiocita - ~ - - a - a -\ „-> Ki m '\ - 

fl( x - - ~ - - ~ - _ ■< 'mi. 

a a . v x a 

8. I 31 i f i „ , 

0 A-^i ■< d " ; ar > ^ pj« a 

malice t. \ v. v t - „ t i 

having a carboxyi group Is oonoac ;o . _ < < t y£H- 



aclarTisd in any of cisin-s 1 to n which has a pH value o? about 5.5 to 9.0. 
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IS. ' * ixl-g 

^ 1 v, ; 0 ? ij 

- 1 ' - v t. I 1 - " J ' -it 1 

-"ii" ced i amount o by ws bas i r 

< ( > f)v! < ; t n - - - - 1 n< 

and ths pH value is from 6.0 to 9.G. 

IS. A pharrnacsaaca! oanaaaaaiaa canaiaa-ig a corapoura 

whsrsir: carOoxymedhyidaxxar! aaiyaiaohoi is baraiad to ("S.ySJ-Va'n^io-S-eihyi-t-fiLK^-o^.i^ii^yc'o-S-hycifoxy- 

k 1 a i < acids rsraessruari ay . auaao acid taxiuanaa (N t ^< < - end), maltose and a H 

adiystinyi sauslaaiae. aax-rain ;au a:caaau!ar weiqia a: aaid car aaxya:a;hyidaxa-ari paiyaicoiiai ra:x:-;s; from 50 ; DC0 
t •> 500,000, ;;&:C io:ya!coaoi haa a dacrae ol ^ . ^ , s! at r 0,2 la 0 5, ;1S, 

1 ii n i i ^ _ i J -> - v' r ^ m > -> , ], i,v n j ^ 

II i. — I + v c 

ras of :he weigh .altos ydrata. i; nors ; mu f « 

t waighi of saai compound, said . ~ sabsaanca is nydrochiodo acid or sodium hydroxide, and the pH 

value is from 6.0 to '9,0. 

i™ • i < iosiiio c iairns 1 to 16. 
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